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Abstract 
 
Breast cancer is a common health problem worldwide and surgery has a major role in its 
management. This is a descriptive retrospective study that explores the use of LD flap in breast 
cancer and in phyllodes tumor in the Sudan. Fifty four consecutive patients had LD flap transfer 
between 1998 and 2006. In thirty of them the indication was malignant phyllodes tumor (PT 
Group) while the remaining 24 patients were suffering from breast cancer (BC Group). In the PT 
group 23 patients (77%) had recurrent tumor and were treated by subcutaneous mastectomy and 
immediate reconstruction. LD muscle flaps only were used in 13 of them, while in 10 patients of 
the 23, myocutaneous flaps were used. The remaining seven patients (23%) had malignant PT in 
the first instance and underwent wide local excision with LD muscle flap reconstruction breast.  
In the BC Group the LD flap was used to reconstruct the breast in three patients (13%) and in the 
rest – (21 patients (87%)) -- it was used to resurface the anterior chest wall. Of these 21 patients, 
11 patients (46%) had radionecrosis, 6 patients (25%) had local recurrence, and four patients 
(17%) have undergone a toilet mastectomy.                       
The duration of follow up ranged between 2 months and 4 years and there was no total flap loss 
however, minor flap necrosis was seen in 3 patients (13%) in the BC group. Donor site seroma 
formation was not seen in any case. Wound infection was seen in two patients (8%) of the BC 
group and there were two cases (4%) of local recurrence during the period of follow up.      
Latissimus dorsi flap is a safe, dependable, and simple procedure for the reconstruction of the 
breast and anterior chest wall defects.                                                                                   
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  اﻟﺨﻼﺻﺔ
  
اﻟﻌﻼج اﻟﺠﺮاﺣﻲ ﻳﻠﻌﺐ دورا أﺳﺎﺳﻴﺎ ﻓﻲ ﻣﺠﺎﺑﻬﺔ هﺬﻩ . ﺳﺮﻃﺎن اﻟﺜﺪي ﻣﻦ اﻟﻤﺸﺎآﻞ اﻟﺼﺤﻴﺔ اﻟﺸﺎﺋﻌﺔ ﻋﻠﻲ اﻟﺼﻌﻴﺪ اﻟﻌﺎﻟﻤﻲ و اﻟﻤﺤﻠﻲ
ﻇﻬﻮر و ﺗﻮﻓﺮ و . و آﺎﻧﺖ رآﻴﺰﺗﻪ اﻷﺳﺎﺳﻴﺔ ﻓﻲ اﻟﻤﺎﺿﻲ هﻲ اﺳﺘﺌﺼﺎل اﻟﻤﺮض ﻋﻦ ﻃﺮﻳﻖ ﻋﻤﻠﻴﺎت ﺟﺮاﺣﺔ اﺳﺘﺌﺼﺎل ﺟﺬرﻳﺔ. اﻟﻌﻠﺔ
ﻤﺘﻤﺜﻠﺔ ﻓﻲ اﻟﻌﻼج ﺑﻤﻀﺎدات اﻟﺴﺮﻃﺎن واﻟﻨﻈﺎﺋﺮ اﻟﻤﺸﻌﺔ أﺻﺒﺢ اﻟﻌﻼج اﻟﻤﻜﻤﻞ ﻟﻠﺠﺮاﺣﺔ و ﻣﻜﻦ ﻣﻦ ﺗﻄﻮر ﻃﺮق اﻟﻌﻼج اﻟﻤﺴﺎﻧﺪة اﻟ
ﺗﻘﻠﻴﻞ اﻟﺠﺮاﺣﺎت اﻟﺠﺬرﻳﺔ ﻓﻲ ﻣﻘﺎﺑﻞ اﻟﺠﺮاﺣﺎت اﻟﻤﻌﺘﺪﻟﺔ اﻟﺘﻲ ﺗﺮﺑﻮ إﻟﻰ ﺻﻮن اآﺒﺮ ﻗﺪر ﻣﻤﻜﻦ ﻣﻦ اﻷﺟﺰاء اﻟﻐﻴﺮ ﻣﺘﺄﺛﺮة ﺑﺎﻟﻤﺮض ﻓﻲ 
ﺴﺎﻧﺪ ﺗﻌﻄﻲ ﻧﺘﺎﺋﺞ ﻣﺮﺿﻴﺔ ﺟﺪا و ﻣﻤﺎﺛﻠﺔ ﻟﻨﺘﺎﺋﺞ أﻧﻮاع اﻟﺠﺮاﺣﺔ اﻟﻤﺴﺘﻌﻤﻠﺔ اﻟﻌﻤﻠﻴﺎت اﻟﺤﻔﺎﻇﻴﺔ اﻟﺤﺪﻳﺜﺔ ﻋﻨﺪﻣﺎ ﺗﻜﻤﻞ ﺑﺎﻟﻌﻼج اﻟﻤ. اﻟﺜﺪي
ﻓﻤﺜﻼ هﻨﺎك اﻻﺳﺘﻌﺎﺿﺔ اﻟﺼﻨﺎﻋﻴﺔ اﻟﺨﺎرﺟﻴﺔ و . ﺗﻮﺟﺪ ﻃﺮق ﻣﺘﻌﺪدة و ﻣﺨﺘﻠﻔﺔ ﻟﻠﺠﺮاﺣﺔ اﻟﺤﻔﺎﻇﻴﺔ ﻟﻠﺜﺪي و ﻟﺒﻨﺎﺋﻪ ﻣﻦ ﺟﺪﻳﺪ. ﻓﻲ اﻟﺴﺎﺑﻖ
 ﺗﻌﺎﻧﻲ ﻣﻦ اوﺟﺔ ﻗﺼﻮر ﻣﺘﻌﺪدة ﺑﺎﻟﺮﻏﻢ ﻣﻦ ﺔ اﻟﺪاﺧﻠﻴ اﻟﺼﻨﺎﻋﻴﺔﺔاﻻﺳﺘﻌﺎﺿ. اﻟﺪاﺧﻠﻴﺔ و إﻋﺎدة اﻟﺒﻨﺎء ﺑﺎﺳﺘﺨﺪام أﻧﺴﺠﺔ ﻣﻦ اﻟﺠﺴﻢ ﻧﻔﺴﻪ
إﻋﺎدة اﻟﺒﻨﺎء ﺑﺎﺳﺘﺨﺪام أﻧﺴﺠﺔ اﻟﺠﺴﻢ ﻳﺘﻄﻠﺐ ﻋﻤﻠﻴﺎت ﺟﺮاﺣﻴﺔ أآﺜﺮ ﺗﻌﻘﻴﺪا و ﻟﻜﻨﻪ ﻳﻮﻓﺮ ﺧﻴﺎرا ﻃﺒﻴﻌﻴﺎ، ﻃﻮﻳﻞ . آﻮﻧﻬﺎ ﺷﺎﺋﻌﺔ اﻻﺳﺘﻌﻤﺎل
ﻣﺴﻄﺤﺔ اﻟﻌﻀﻠﺔ اﻟﻈﻬﺮﻳﺔ .  اﻟﺼﻨﺎﻋﻴﺔﺔآﻤﺎ اﻧﻪ أآﺜﺮ ﻣﻼﺋﻤﺔ و ﺗﺤﻤﻞ ﻟﻠﻌﻼﺟﺎت اﻟﻤﺴﺎﻧﺪة ﻣﻦ اﻻﺳﺘﻌﺎﺿ. اﻷﺟﻞ، و اآﺜﺮﻣﻮﺛﻮﻗﻴﺔ
هﺬﻩ اﻟﺪراﺳﺔ ﺗﻠﻘﻲ . اﻟﻌﺮﻳﻀﺔ هﻲ ﻣﻦ أﻗﺪم وﺳﺎﺋﻞ إﻋﺎدة اﻟﺒﻨﺎء اﻟﺘﻲ ﺗﻌﺘﻤﺪ أﻧﺴﺠﺔ اﻟﺠﺴﻢ ﻓﻲ ﺗﺮﻣﻴﻢ اﻟﺜﺪي و ﺟﺪار اﻟﺼﺪر اﻷﻣﺎﻣﻲ
 ﻣﺮﻳﻀﺔ ﺑﺴﺮﻃﺎن اﻟﺜﺪي ﺧﻀﻌﻮا ﻟﻌﻤﻠﻴﺎت ﺗﺮﻣﻴﻢ ﺑﺎﺳﺘﺨﺪام هﺬﻩ اﻟﻄﺮﻳﻘﺔ ﻓﻲ اﻟﻔﺘﺮة ﻣﺎ ﺑﻴﻦ 45. اﻟﻀﻮء ﻋﻠﻰ اﺳﺘﻌﻤﺎﻻﺗﻬﺎ ﻓﻲ اﻟﺴﻮدان
 ﻣﺮﻳﻀﺔ آﺎﻧﺖ ﺗﻌﺎﻧﻲ ﻣﻦ 42 و (اﻟﻤﺠﻤﻮﻋﺔ أ )sedollyhP ﻣﺮﻳﻀﺔ آﺎﻧﺖ ﺗﻌﺎﻧﻲ ﻣﻦ ورم ﺧﺒﻴﺚ ﻣﻦ ﻧﻮع 03 .6002  و8991
 ﻣﺮﻳﻀﺔ ﻳﺸﻜﻮن ﻣﻦ اورام ﻣﺘﻜﺮرة 32ﻓﻲ اﻟﻤﺠﻤﻮﻋﺔ اﻻوﻟﻰ آﺎن هﻨﺎك (. اﻟﻤﺠﻤﻮﻋﺔ ب )recnaC tsaerBﺳﺮﻃﺎن اﻟﺜﺪي 
 31ﺳﻄﺔ ﻣﺴﻄﺤﺔ اﻟﻌﻀﻠﺔ اﻟﻈﻬﺮﻳﺔ اﻟﻌﺮﻳﻀﺔ ﻓﻘﻂ ﻓﻲ ﻣﻮﺿﻌﻴﺎ ﺣﻴﺚ ﺗﻤﺖ ﻣﻌﺎﻟﺠﺘﻬﻢ ﺑﺎﺳﺘﺌﺼﺎل اﻟﺜﺪي اﻟﺘﺤﺖ اﻟﺠﻠﺪي و ﺗﺮﻣﻴﻢ ﺑﻮا
اﻟﺤﺎﻻت اﻟﺴﺒﻊ اﻟﻤﺘﺒﻘﻴﺔ ﻓﻲ هﺬة اﻟﻤﺠﻤﻮﻋﺔ آﺎﻧﺖ اورام اوﻟﻴﺔ و ﺗﻢ اﻟﺘﻌﺎﻣﻞ ﻣﻌﻬﺎ .  ﺣﺎﻻت01ﺣﺎﻟﺔ و ﺑﺎﻟﻤﺴﻄﺤﺔ اﻟﻌﻀﻠﻴﺔ اﻟﺠﻠﺪﻳﺔ ﻓﻲ 
ﺔ اﺳﺘﻌﻤﻠﺖ اﻟﻤﺴﻄﺤﺔ ﻓﻲ اﻟﻤﺠﻤﻮﻋﺔ اﻟﺜﺎﻧﻴ.  ﺑﺎﻻﺳﺘﺌﺼﺎل اﻟﻤﻮﺿﻌﻲ اﻟﻮاﺳﻊ ﻟﻠﻮرم و ﺗﺮﻣﻴﻢ ﺑﻤﺴﻄﺤﺔ اﻟﻌﻀﻠﺔ اﻟﻈﻬﺮﻳﺔ اﻟﻌﺮﻳﻀﺔ ﻓﻘﻂ
اﺳﺘﻌﻤﻠﺖ اﻟﻤﺴﻄﺤﺔ ﻟﺮأب أﻟﻌﻴﺐ %(  78)و ﻓﻲ اﻻرﺑﻊ و اﻟﻌﺸﺮﻳﻦ ﺣﺎﻟﺔ اﻟﻤﺘﺒﻘﻴﺔ %( 31)ﻹﻋﺎدة ﺑﻨﺎء ﺷﻜﻞ اﻟﺜﺪي ﻓﻲ ﺛﻼﺛﺔ ﺣﺎﻻت 
 6، إزاﻟﺔ أورام ﻣﺘﻜﺮرة ﻣﻮﺿﻌﻴﺎ ﻓﻲ %(64) ﺣﺎﻟﺔ 11ﺗﻬﺘﻚ أﻻﻧﺴﺠﺔ ﺟﺮاء أﻹﺷﻌﺎع اﻟﻌﻼﺟﻲ ﻓﻲ : اﻟﺼﺪري أﻷﻣﺎﻣﻲ اﻟﻨﺎﺗﺞ ﻋﻦ
،و اﺳﺘﺌﺼﺎل %(31)ﻹﺻﻼح ﻋﻴﻮب ﺟﺮاﺣﻴﺔ أوﻟﻴﺔ ﻧﺎﺗﺠﺔ ﻋﻦ ﺗﺄﺧﺮ اﻟﺘﺌﺎم اﻟﻤﻮﺿﻊ اﻟﺠﺮاﺣﻲ ﻓﻲ ﺛﻼث ﺣﺎﻻت ، %(52)ﺣﺎﻻت 
 %(.4)أورام أوﻟﻴﺔ آﺒﻴﺮة ﻓﻲ ﺣﺎﻟﺔ واﺣﺪة 
ﻟﻢ ﺗﺴﺠﻞ أي ﺣﺎﻟﺔ ﺧﺴﺮان آﺎﻣﻞ ﻟﻠﻤﺴﻄﺤﺔ و ﻟﻜﻦ آﺎﻧﺖ هﻨﺎك ﺛﻼث  . ﻣﻌﺪل ﻓﺘﺮة ﻣﺘﺎﺑﻌﺔ اﻟﻤﺮﺿﻰ ﺗﺮاوﺣﺖ ﺑﻴﻦ ﻋﺎم إﻟﻰ ﺛﻼﺛﺔ أﻋﻮام
ﺣﺪث ﺗﻠﻮث ﻣﻮﺿﻌﻲ . ﻟﻢ ﺗﺴﺠﻞ أي ﺣﺎﻟﺔ ﺗﺠﻤﻊ ﻣﺼﻠﻲ ﻓﻲ اﻟﻤﻮﻗﻊ اﻟﻮاهﺐ .ان ﺟﺰﺋﻲ ﻓﻲ اﻟﻤﺠﻤﻮﻋﺔ اﻟﺜﺎﻧﻴﺔﺧﺴﺮ%( 31)ﺣﺎﻻت
 .ﻣﻦ اﻟﻤﺠﻤﻮع اﻟﻜﻠﻲ ﻟﻠﻤﺮﺿﻰ%( 4)آﺎﻧﺖ هﻨﺎك ﺣﺎﻟﺘﺎ ﺗﻜﺮر ﻣﻮﺿﻌﻲ ﻟﻠﻮرم  .ﻣﻦ اﻟﻤﺠﻤﻮﻋﺔ اﻟﺜﺎﻧﻴﺔ%( 8)ﻟﻠﺠﺮوح ﻓﻲ ﺣﺎﻟﺘﻴﻦ 
ﻮق ﺑﻬﺎ، ﺑﺴﻴﻄﺔ، و اﻣﻨﺔ ﻟﺘﺮﻣﻴﻢ و اﻋﺎدة ﺑﻨﺎء اﻟﺜﺪي ﺗﺤﺖ  ﻣﺴﻄﺤﺔ اﻟﻌﻀﻠﺔ اﻟﻈﻬﺮﻳﺔ اﻟﻌﺮﻳﻀﺔ آﺎﻧﺖ و ﻣﺎ زاﻟﺖ ﻃﺮﻳﻘﺔ ﻣﻨﺎﺳﺒﺔ، ﻣﻮﺛ
 .ﻇﺮوف ﻣﺨﺘﻠﻔﺔ
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Chapter One: Introduction and literature review 
Anatomy of the Breast: 
The breast or mammary gland is a paired organ that is present in a rudimentary form in 
both sexes before puberty, but enlarges only in the female afterwards and assumes function 
towards the end of pregnancy and during lactation(1)  
The breast is located wholly in the superficial fascia within the fatty layer and is 
separated from the pectoralis major muscle and its fascia by the membranous layer of 
superficial fascia. The potential space between the two latter layers forms the sub- or 
retromammary space which is made use of during the various forms of mastectomy. 
Basically, the breast is composed of a glandular part disposed in 15-20 lobules and a 
connective tissue part that surrounds the glandular element and separates each unit from the 
adjacent one. The glandular unit - when fully developed- is made up of single main 
lactiferous duct that branches terminally into a number of alveoli representing the secretory 
portion of the unit. Each lactiferous duct opens independently onto the nipple and has a small 
dilatation in its terminal part known as the sinus or the ampulla of the duct that is situated 
below the areola. Moderately dense connective tissue septa help partition the organ giving 
each lobule a separate compartment. The connective tissue of the breast is mainly yellow 
adipose tissue and it forms the bulk of the organ. Indeed it is the hypertrophy of this tissue 
that leads to the enlargement of the organ in peripubertal girls and it is also accounts for the 
variation in the size of the organ among individuals. Its base spans the second to the sixth ribs 
and extends from the lateral edge of the sternum to the anterior axillary line. The breast may 
on occasions send an extension that curls around the lateral border of the pectoralis major 
muscle and comes to lie in the superficial fascia of the axilla, hence its designation the 
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axillary tail. The pectoralis major and the serratus anterior muscles mainly, to a lesser extent a 
small portion of the rectus sheath, and external abdominal oblique muscles form the posterior 
relations of the breast. The lateral thoracic vessels and the perforating branches of the internal 
thoracic vessels through the second and third intercostals spaces cater for most of the blood 
supply. The lymphatic drainage follows the arteries to the axillary lymph nodes, mainly the 
medial and pectoral groups, and to the chain of internal mammary lymph nodes. However, it 
is not uncommon for lymph to travel to the contralateral axilla or hilar nodes of the liver (1). 
Development and Microscopic Structure of the Breast: 
 The breast develops as an ectodermal derivative from the mammary line/ridge at 
around the eighth week of intrauterine life. In the thoracic region cells from this ectodermal 
thickening start to invaginate the underlying mesenchyme to form the mammary buds. 
Abnormal proliferation of the milk line else where would result in supernumerary nipples or 
even occasionally supernumerary breasts. The latter could on sometimes be located in exotic 
places like the groins. The invaginating cells proliferate further, divide and canalize to form 
15-20 lactiferous ducts. The nipple everts with further development, however the whole 
breast is level with the chest wall and there is no difference between the two sexes regarding 
the breast shape or duct structure.  The female breast starts to enlarge towards the end of the 
first decade and the beginning of the second decades of life. This enlargement is mainly in its 
fat content and to a lesser extent in its ducts and nipple areola complex. The alveoli develop 
and become ready to produce milk during pregnancy and involute after lactation (1).  
The gland is a modified sweat gland. When it is active during lactation it takes the form 
of a compound branched acinar gland that assumes an apocrine mode of secretion.    
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Carcinoma of the Breast and Phyllodes Tumor 
Carcinoma of the breast (2) arises from the epithelial lining of the ducts and alveoli of 
the ductalveolar units of the breast. The relative frequency of occurrence of this type of 
malignancy earned this disease its fame. The tumor is uncommon before the age of 25 years 
but the majority of cases are clustered in the age range 40 to 70 years. Heredity plays a role in 
the causation of breast cancer as evidenced by the discovery of the BRCA1 and BRCA2 
genes. It has been shown that inherited abnormalities of these genes increase the risk of breast 
cancer by up to 70% by the age of 70 years. Increased incidence of breast cancer is also 
related to radiation exposure, length of the reproductive life, parity, age at first child, obesity, 
and the use of exogenous oestrogens. 
As is the case with many other cancers, the exact aetiology is not known but it is 
believed that the genetic mutations mentioned above and the prolonged exposures to 
increased levels of oestrogens play an important role. 
Similarly for unknown reasons, the left breast is slightly more commonly affected and 
the upper outer quadrant is the commonest site for cancers of the breast. Carcinoma of the 
breast could be non-invasive (in situ) or invasive at the time of histological diagnosis.  Any of 
the two categories could be further subdivided according to microscopic appearance into 
ductal or lobular carcinomas. The invasive subtypes include in addition to the ductal and 
lobular morphologic subtypes the tubular, colloid, medullary, and papillary cancers. Non-
invasive cancer is nowadays more and more diagnosed due to the increased use of 
mammographic screening. The natural history of non-invasive cancer is believed to be the 
evolution into invasive cancer after a time that could reach up to 30 years as demonstrated by 
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clinical studies of affected patients. It worth noting that lobular carcinoma is well known for 
its multicentricity within the same breast and for its simultaneous or concurrent bilaterality. 
Invasive breast cancer is locally destructive and may cause the tumor to erode through 
the skin or become fixed to the chest wall. Even if the tumor does not reach the skin, the latter 
can also be affected by invasion from tumors cells travelling down a duct to the nipple to 
result in Paget’s disease of the nipple. Nipple retraction can be a sign of an underlying 
carcinoma pulling on Cooper’s ligaments. Invasion of local vascular and lymphatic 
capillaries results in regional lymph node involvement and distant metastasis.  
Diagnosis of breast cancer is by clinical suspicion and the use of other aids such as 
ultrasound, mammography, and MRI. These enable the doctor to visualize the lesion and 
obtain a specimen for histological diagnosis. 
Breast cancer is staged according to the American Joint Committee on Cancer Staging 
into five stages according to size of the primary, lymph node status, and the presence or 
absence of metastasis. This staging has a prognostic significance. 
Phyllodes tumor (2) is one of the stromal breast tumors that arise from the intralobular 
stroma. They resemble fibroadenomas in this respect. Although they can occur at any age, 
they are most commonly seen in the sixth decade of life. This is 10 to 20 years later than 
fibroadenomas. Most of these tumors are low grade that rarely metastasize but can recur 
locally. High grade lesions (cystosarcoma phyllodes) are rare and exhibit aggressive local 
behaviour and distant spread in about a third of the cases. However lymphatic spread is rare. 
Morphologically, phyllodes tumors vary in size from small tumors to lesions involving the 
whole breast. The larger lesions have bulbous leaf like protrusions (phyllodes= leaf like in 
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Greek). These are caused by nodules of proliferating stroma covered by epithelium. This is 
not a feature of malignancy. Indicators of high grade include cellularity, mitotic rate, nuclear 
pleomorphism, stromal overgrowth, and infiltrative borders. 
Breast cancer is unfortunately a common cancer worldwide (3). It ranks as the number 
one common cancer in females in western communities and it therefore accounts for most of 
the observable cancer related morbidity and mortality. In Sudan there are no available 
accurate statistics regarding the incidence and prevalence of the disease.  
Breast cancer is broadly divided into carcinoma in situ, locally invasive, locoregional 
disease, and disseminated disease i.e. signifying the presence of distant metastasis(3). 
Treatment modalities include surgery, chemotherapy, radiotherapy, and hormone therapy 
alone or in different combinations and either concomitantly or in differing orders of 
succession. Surgery usually is the mainstay of treatment for most cases (3). It can provide 
“cure” if the disease is localised or on the other extreme can excise infected oozy raw wounds 
caused by tumours eroding the skin and provide a healthy skin cover to decrease the patient’s 
misery and morbidity (3).  
Role of Reconstructive Surgery in the Management of Malignant 
Breast Neoplasms 
Early on breast surgery used to be very radical driven by the notion to excise the 
diseased organ with as a big safety margin of surrounding tissues as possible, since it was 
believed that the disease progressed from being local to regional to systemic in that order (4). 
Recent studies defied this belief by showing the presence of systemic micrometastases in 
some patients with a local tumour (2) Moreover it has been demonstrated that the malignant 
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cells can pass through the regional lymph nodes- and reach the blood stream- without 
stopping in them in what is known as skip metastasis (3,5). Or similarly the malignant cells 
may metastasize primarily via the blood without involvement of the regional lymph nodes(5). 
These facts and the development of adjuvant therapies in the form of anticancer 
chemotherapeutic drugs, radiotherapy, and hormone therapy and the improvement of their 
safety profiles pushed the treating doctors to consider less radical and more conserving 
surgeries coupled with various forms of the “new” adjuvant therapies. Radical surgery of the 
past alone produced results similar to current combination therapies in terms of removal of 
the disease, prevention of local recurrence and the overall survival (3).  But on the other hand, 
they caused major degrees of morbidity in terms of functional deficit, physical appearance, 
and psychological well being. Conservative surgery combined with appropriate adjuvant 
therapy produces similar results to the old radical surgeries (6).  
The types of procedures that are performed for breast cancer are as follows (4,6): 
1. Radical mastectomy (Halstead) which is rarely performed nowadays. 
2. Simple mastectomy in which the entire breast with the nipple areola complex and 
the covering skin is removed. Occasionally according to need the axilla is cleared 
(level II/III i.e. deep to and medial to the pectoralis minor) with the pectoralis 
minor being divided or left intact. This operation is then termed modified radical 
mastectomy (Patey). The axilla could be sampled instead of cleared and later 
irradiated if the samples show evidence of disease. 
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3. Skin sparing mastectomy in which the glandular elements and breast fat together 
with the nipple areola complex are removed leaving behind any healthy skin that 
is not involved by the tumour and is safely distant from it.  
4. Subcutaneous mastectomy (glandectomy) in which only the tumour and the rest 
of the glandular elements and fat are removed leaving behind all or most of the 
skin and most importantly the nipple areola complex after it has been ascertained 
that they are disease free.  
There are two variants of this operation and they are 
(a) Quadrantectomy: here the entire quadrant involved by the disease is 
excised. 
(b)  Lumpectomy/ tumourectomy/ wide local excision are terms used 
interchangeably to denote a very limited excision of the lesion with a 2 cm safety 
margin around it. 
Examples number three and four from the list above are classified as conservative breast 
surgeries because they try to conserve as much as possible of the original breast tissue.        
The breast is a major component of the female physique. Its absence due to a congenital 
abnormality or acquired loss is detrimental to her womanhood, which is very likely to result 
in a psychological impact on her body image. A number of studies have documented that 
mastectomy causes a negative impact on self esteem, social avoidance, and non 
communication (7). Moreover, it was found that mastectomized patients may experience pain 
even without evidence of disease recurrence.  They also adjust relatively poorly and have a 
poorer quality of life (7, 8). The past two decades have witnessed tremendous progress in 
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medical care, safety profile of anticancer drugs, radiotherapy techniques, and advances in 
surgical techqniues. This has made it more possible to rehabilitate patients who are victims of 
breast cancer and offer them a return to a complete healthy status. The WHO defines health 
as “a state of complete physical, mental, and psychological well being and not simply the 
absence of disease or infirmity” (9). Removal of the disease is the primary concern of the 
patient and her treating physician. But moreover she is worried about the distortion of her 
physique. Most centres outside this country explain to the patient that there are many 
treatment options of breast conservation and reconstruction detailing the advantages and 
disadvantages of each so that the patient can make an informed consented choice (10). 
Breast reconstruction is indicated to restore the organ to as close to normality as 
possible. This entails addressing issues of shape, consistency, texture, skin colour, and 
symmetry with the other breast.  Breast reconstruction has evolved through two main phases 
as follows: 
o Internal prostheses  - surgical reconstruction 
o Autogenous tissue implants  - surgical reconstruction 
At first external breast prostheses were developed and these were made to be worn under 
the patient’s brassiere (bra). They had the advantage of being simple to use, relatively 
inexpensive compared to other options, require no medical supervision or attention, the 
prostheses take on body temperature and form, their texture resembles that of a normal breast 
to the extent that it might not be possible to tell on which side is the missing breast when 
palpating through the patient’s cloth. Their disadvantages include that they are not 
permanent, they cause a lot of embarrassment if they become dislodged, they will be 
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conspicuous if the patient is wearing a swimsuit or an evening dress, and that it does not 
allow the patient to lead a normal marital relationship. Moreover the patient still feels that 
there is a missing part of her body. They are still used nowadays according to the patient’s 
wishes. They can be used permanently or on a temporary basis for the woman who is 
awaiting construction by a more permanent method (11). 
Driven by the need to develop a better cosmetic, functional, and aesthetic answer to this 
problem the medical industry provided the silicone breast implants. These caused a revolution 
in cosmetic breast surgery to the extent that health statistics show that about 250,000 patients 
undergo implant surgery in the USA each year. They are very popular for augmentation of 
normal breasts. Breast implants are of different types and there are a number of techniques 
for their use (12). They are either permanent non-expandable implants,  temporary 
expandable implants, or permanent expandable implants. The latter act as tissue expanders 
and double as permanent implants not requiring removal and subsequent replacement with a 
permanent one. The permanent non-expandable implants are the ones most commonly used. 
The temporary expandable implants are also known as tissue expanders. Implants are also 
classified according to the material from which they are made, into pure silicon (silicon gel 
within a semisolid silicon shell) or saline filled implants. The latter have a silicon shell with a 
cavity that is filled with saline. Another type whose popularity has waned was the Soya bean 
oil filled –trilucent- implants (13). Silicone implants are supplied as rounded or anatomic 
(tear drop shaped) implants and can also come with a smooth surface or be textured. They are 
inserted in a submuscular pocket deep to the pectoralis major or they may be put directly 
subcutaneously if the muscle was removed during surgery, or put below the latissimus dorsi 
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muscle flap if one was used for the reconstruction without radiation or postradiation. The 
nonexpandable types are used to augment a breast directly by increasing its apparent volume. 
However, if it is judged that the tissues will not tolerate the resulting stretch of the implanted 
prosthesis directly then an expandable prosthesis is inserted. This is inflated over time using 
saline or silicone according to its type until it reaches the desired size. The expander is then 
removed and a permanent prosthesis is put in its place or it is left in place if it is of a 
permanent type. Implants in general have the advantage of giving the breast an excellent 
shape, consistency, and texture with or without clothes without the inconvenience that is 
caused by an exogenous prosthesis. Add to that that they do not interfere with the normal 
function of the remaining breast tissue and most patients report satisfactory sexual life and a 
positive self image of completeness, attractiveness, and sexuality. Moreover they do not 
interfere with further procedures aimed at the breast for example radiotherapy or 
mammography (12).  Their disadvantages are mainly twofold: their finite lifespan, and issues 
regarding their safety. Strictly speaking there are no permanent breast implants. At the most 
the implant will last for 10-15 years and usually will require removal and replacement before 
that, sometimes as soon as three month. The reason is that they are liable to rupture either 
spontaneously (old implants) or due to excessive pressure on them. An implant may rupture 
because in essence it is a balloon having a semisolid silicone shell with a core of semi fluid 
silicone gel. This gel will leak out in case of rupture. The mere presence of the implant in the 
tissues triggers a foreign body reaction to it resulting in the formation of a fibrous capsule 
that with time contracts due to the maturation of its contained fibrous tissue. Capsular 
contraction was found to occur increasingly with subglandular placement of implants and less 
 11
often with submuscular insertion (12). This encasement may be so tough that it requires 
excision or scoring of this capsule. It might also be a predisposing factor in the rupture of the 
implant. The use of the submuscular insertion created other problems like the double bubble 
deformity when the implant is wholly under the pectoralis major muscle causing a bulge that 
is not coinciding with the main protrusion of the breast (12). Textured implants having the 
virtue of causing less fibrous tissue around them are more suitable for subglandular 
placement. However, they are expensive, cause visible surface rippling, and are more 
palpable (12). This dilemma led to the increase use of a dual plane implant placement. Here 
the implant is partly hidden by the lower part of the pectoralis major (and medial part of the 
serratus anterior muscle) while its lower part lies directly beneath the gland. This gives good 
definition of the natural prominence of the breast and does not suffer from the drawbacks 
mentioned above (12). 
The choice between round or anatomic implants depends on the body habitus of the 
patient with the anatomic implants being favoured more in the tall thin patient (12).   
The major concern nowadays is not the rupture of the implants but the appearance of 
conflicting evidence that labels silicone as a potential health hazard. This is according to a 
number of reports from different countries relating an increased risk of suicide in patients 
with breast implants. Also reported is an increased incidence of a number of different cancers 
and autoimmune diseases such as scleroderma, arthralgia, and fibromyalgia in these women. 
These reports led the FDA (food and drug administration ) to ban silicon implants from the 
US markets. Till now there is no conclusive evidence incriminating silicon in any disease in 
particular (14). However, the new generations of silicon implants that are in use in Europe 
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boast a number of improvements. Their silicon core remains contained even if the implant 
was cut or distorted by severe contracture in addition to having surface texturing. They 
employ a low bleed silicon elastomer shell and more cohesive silicon gel (12).  Other 
disadvantages of implants are that their insertion is accomplished through a surgical 
procedure that has its attendant risks, they have a finite life, and will eventually need 
replacement (15). They are liable to rupture, displacement, and leak. Capsular contracture is 
greatly accentuated by radiotherapy (12). Their placement can negatively affect the nipple 
sensation (16).  
Faced by all these drawbacks and limitations, doctors turned to the body’s own tissues. 
The search was for a tissue that could be transferred to the anterior chest wall to repair the 
defect created by the surgery for the tumour. At the same time its transfer should not produce 
any significant functional or structural defect in the donor site. The search was rewarded by a 
number of free and pedicled flaps namely the latissimus dorsi flap and rectus abdominis 
muscle flaps (3). 
The Latissimus Dorsi Flap  
The latissimus dorsi is one of the largest muscles in the body indeed its name means the 
large muscle of the back (17). It has a triangular outline and originates from the outer lip of 
the iliac crest and the posterior layer of the lumbar fascia. This fascia attaches the muscle to 
the lumbar and sacral spines. Its thoracic origin comprises the lower six thoracic spines and 
by fleshy fibres from the lower four ribs. In the latter attachment, it is interdigitating with the 
external abdominal oblique. Occasionally it attaches some fibers to the inferior angle of the 
scapula. It spirals around the lower border of the teres major muscle, with which it forms the 
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posterior axillary fold. This causes the lowest fibres that arose close to the midline from the 
iliac crest to insert the highest and vice versa. It inserts by means of a long broad white 
glistening tendon into the floor and inner aspect of the medial lip of the bicipital groove (17).  
Innervation is by the thoracodorsal nerve, C6- C8, which is a branch of the posterior cord of 
the brachial plexus (17). The muscle assists in shoulder extension and medial rotation and is a 
powerful shoulder adductor. The latter action is especially when the arm is above the head.  
Hence the muscle is essentially used in climbing, explaining why it is more developed in 
apes. It also acts as an inspiratory muscle by elevating its ribs of origin if the humerus is 
fixed, but also assists in forceful expiration e.g. coughing by compressing the lower back 
thoracic cage (17). These functions are all shared by other muscles: extension is also done by 
teres major and triceps and it is an action that occurs along gravity and most of the time does 
not require much muscular effort; medial rotation is done by teres major and pectoralis major; 
while adduction is carried out by pectoralis major, subscapularis, and teres major and minor. 
Its respiratory functions are served by other accessory muscles of inspiration and expiration 
such as pectoralis major and the anterolateral abdominal muscles. This is why the 
transposition of the muscle as a flap is not known to result in any serious restriction of 
function (17). The main blood supply of the muscle comes from the thoracodorsal artery that 
is a branch of the subscapular artery which in turn is a branch of the third part of the axillary 
artery. The artery is joined by one (sometimes two) vein(s) and the nerve to form the 
neurovascular pedicle of the muscle. This neurovascular pedicle enters the muscle at its 
single hilum on its deep surface. This hilum is 6-12 cm from the subscapular artery and 
about1-4cm medial to the lateral border of the muscle. The artery gives some branches to the 
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serratus anterior muscle and divides at the hilum or shortly before to supply the muscle itself. 
Usually the artery bifurcates giving a medial (horizontal) branch that travels along the upper 
border of the muscle, and a lateral (vertical) branch that descends inferomedially. Sometimes 
the vessel may trifurcate with the third branch destined for the proximal aspect of the muscle 
or sometimes to the serratus anterior muscle (17). Regardless of the pattern of branching of 
the vessels the arteries usually give further branches that travel distally parallel to the muscle 
fibres. The most distal parts of the muscle are supplied by perforating branches from the 
9th,10th,11th posterior intercostal arteries and from the 1st,2nd , and 3rd lumbar arteries entering 
the deep surface of the muscle. These anastomose freely with the main branches of the 
thoracodorsal artery and help ensure the survival of the remaining part of the muscle after its 
main part is mobilised as a pedicled flap (16). It has been found that the two main branches of 
the thoracodorsal artery (TD) give numerous perforating branches to the skin overlying the 
muscle. The two main ones are from the vertical branch. The superior one arising from the 
vessel and piercing the muscle at a point 8 cm below the posterior axillary fold and 2-3 cm 
medial or posterior to the lateral border of the muscle. The inferior one originates about 4 cm 
from the one above and is oriented obliquely downwards as a continuation of its parent 
vertical branch of the TD artery. Sometimes the TD artery itself may give a direct perforator 
that travels around the lateral border of the muscle without piercing it (18). 
Flaps (muscle or pedicled) are classified according to their pattern of blood supply into 
(19): 
1. Random (no named vessels) 
2. Axial (named vessels). Mathes and Nahai further subdivided this category into  
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I. One vascular pedicle e.g. tensor fascia lata 
II. Dominant pedicle(s) and minor pedicles e.g. gracilis 
III. Two dominant pedicles e.g. gluteus maximus 
IV. Segmental vascular pedicles e.g. Sartorius 
V. One dominant pedicle and secondary segmental pedicles e.g. latissimus 
dorsi.  
Knowledge of the facts that muscle had such a large volume, relatively secure blood 
supply from a definable pedicle (class V above), and no significant loss of function following 
its transfer stimulated the appetite of plastic surgeons to use it. The muscle is most commonly 
used as a pedicled myofasciocutaneous flap. This means that the muscle, part of the overlying 
fascia and skin are transferred en block to the new site pivoting on the muscle’s point of 
insertion and vascular pedicle. This procedure is known as a latissimus dorsi flap (LDF). It is 
used to reconstruct small to moderately sized breast- up to a size C bra cup (18). 
Historical Background of the LD Flap 
Historically, the procedure was first described by Iginio Tansini in 1897 when he used 
the muscle and its overlying skin on the muscles anterior arc of rotation to cover anterior 
chest defects created by mastectomy at that time (20). In 1936 Hutchins published a study of 
11 cases which he reconstructed with the LD flap after radical mastectomy. In it he showed 
that the chest and upper limb morbidity has been reduced after the transfer. He hypothesized 
that the morbidity was secondary to the loss of the two pectoral muscles and the disruption of 
the axilla. He further considered the LD to be the mirror image of the pectoralis major muscle 
and that it would probably improve the situation when it is transferred (20). In 1949-1950, 
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Davis and Darrel Campbell used the muscle to cover huge anterior chest skin defects that 
resulted from excision of a rib chondrosarcoma. The defect extended from the midaxillary 
line to the sternum and from the fourth to the seventh ribs. In 1974 Bratingan published his 
ten years experience with the LD flap. He used it to cover anterior chest defects resulting 
primarily from radical mastectomy but also from other pathologies. He concluded that the 
flap had excellent aesthetic outcome and restored elasticity and nutrition to anterior chest 
tissues (20). In the late 70’s McCraw (21) proposed the idea of a myocutaneous flap based on 
the understanding of the connections between the muscle and its overlying skin. It is at that 
time that more extensive use of the muscle as a myocutaneous flap began. It was mainly used 
to reconstruct chest defects left by radical mastectomy. While at the same time repair the loss 
of contour in the infracalavicular area and obtain healthy skin cover. It was also used to repair 
radiation damage after radiotherapy to the chest (20). This lies within the muscles anterior arc 
of rotation. This arc covers the middle third of the face, neck, upper chest, abdomen, and the 
proximal upper limb. The posterior arc of rotation extends to the parietal aspect of the skull, 
posterior neck, and the posterior aspect of the proximal part of the upper limb (20).  
Applications and Variations in the technique of the LD flap 
The procedure could be done as a primary procedure at the time of the initial operation of 
the breast- mastectomy with immediate reconstruction, or could be delayed to a later date. At 
the time of the operation the area to be excised on the breast or the area into which the flap 
will be inserted is marked as well as the proposed surgical site on the back. The flap is then 
harvested and tunnelled to its place (see later for more details). An implant may be inserted at 
this point if it is judged that one is needed. This may either be put subpectorally or deep to the 
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latissimus muscle. The thoracodorsal nerve should usually be preserved or the muscle will 
undergo rapid atrophy and it will not be possible to tell the final size of the breast for a while. 
However the nerve may be transsected if an implant will be inserted (20). 
The LD flap is useful in reconstructing small to moderately sized breasts. It is useful in 
cases where there is no enough abdominal skin for a TRAM flap, if the abdomen is already 
scarred by surgery, in thin patients, or there is a desire for future pregnancies (20). It provides 
a sure flap with good blood supply and good amount of subcutaneous fat without any 
significant functional deficit. The breast can be irradiated without any fear regarding the flap. 
However it is worthwhile to mark the site of the pedicle so that the radiotherapist would not 
give it a large dose. It is imperative to check that the neurovascular bundle of the muscle is 
not damaged preoperatively by a previous axillary dissection. This is accomplished by 
clinical testing of the muscle and palpating it and if there is a need by electromyography. This 
is essential because if the thoracodorsal nerve is injured during previous surgery the muscle 
will be atrophied and will be very difficult to mobilise. Add to that, that the amount of tissue 
that could be transferred will be considerably less (20). 
This flap has a number of advantages and modifications to it: 
o More tissue could be harvested to convert it into an extended flap enabling the 
reconstruction of larger breast sizes. Thus removing the need for an implant or matching 
surgery on the opposite side. This is achieved by including the maximum amount of fat 
overlying and underlying the muscle in the area of the iliac crest and upper back (22). 
o The muscle could be used with its overlying fat without a skin paddle as a myofascial 
or mini LD flap. This is useful to reconstruct small defects in the substance of the breast e.g. 
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following quadrantectomy, when there has been no excision of the skin. It offers very good 
results without the need for an implant (23). 
o A mini LD flap could also be used to fill in larger defect volumes when coupled with 
lipomodelling. This utilizes autologous fat removed by liposuction from other body parts 
such as the lower abdomen, thighs, or buttocks. This fat is infused or implanted around the 
transferred muscle to complete the reconstruction. This procedure gives excellent results 
without the need for a prosthesis or harvesting an extended flap (24). 
o The muscle and its overlying skin could be advanced forwards around the side instead 
of being flung forwards under a subcutaneous tunnel to cover anterior chest defects. This is 
accomplished by using a technique of a V to Y advancement or plasty. It accomplishes the 
same goals and transfers the muscle with its blood supply together with overlying fat and skin 
and enables primary closure of the anterior and posterior skin defects (25). 
o The humeral origin of the muscle may be transsected to make the flap reach further on 
the chest medially (25). This also achieves better cosmetic results by removing the 
displeasing bulge that can develop following the transfer of the muscle (26). 
o The skin island on the muscle may be oriented in vertical, transverse, or oblique 
patterns to suit the type of defect being dealt with. However it was found that the oblique 
pattern allows the best primary closure of the back and gives the most acceptable scar (27). 
o The skin island maybe shaped similar to a boomerang thus enabling more skin, muscle 
and fat transfer and provides a conical shape that would help create a ptotic breast and at the 
same time allow primary closure of the back defect with a very acceptable and concealable 
scar (28). 
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o The muscle could be harvested endoscopically or using video assistance and balloon 
dissectors through a very small axillary dissection thus resulting in an inconspicuous scar. 
This could be at the same time of a mastectomy which could also be achieved endoscopically 
or as part of a delayed procedure (29, 30). Needless to say that it is used here as a miniflap 
without its overlying skin. 
o The muscle flap lends itself for bilateral breast reconstruction. This could be done 
either simultaneously or successively (31, 32).  
o This flap could also be modified to be based on the TD artery perforators and so just 
take the skin and subcutaneous tissue and spare the muscle. This flap is termed Muscle 
Sparing Latissimus Dorsi Flap (MS LD flap) or also collectively as TDAP flaps. It is further 
subdivided into MS LD I, II, and III according to the amount of muscle removed around the 
perforators. In type I only a small amount of muscle fibres are removed around the 
perforators. While in type III practically most of the muscle is lifted together with the vessels. 
In this type of flap the perforators from the vertical branch of the TD artery are identified 
percutaneously using a Doppler ultrasound machine and are marked on the patient. The skin 
paddle is marked as usual but this time centering it on these perforators. The idea then is to 
dissect the TD artery as it enters the muscle and to continue this dissection towards the 
perforators by separating the muscle fibres and taking care not to injure them, i.e. the skin and 
subcutaneous tissue are raised on these supplying perforators and moved to the breast on this 
pedicle. This fasciocutaneous flap could be used as such or deepithelialised. The latter is used 
to replace volume of tissue excised e.g. during a quadrantectomy. Its main advantage is that it 
spares the muscle, but otherwise has no clear advantage. Even this virtue is outweighed by 
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the fact that to date no significant functional deficit has been reported following the use of the 
LD flap. However the rate of donor site morbidity is reported to be less with the TDAP flap. 
The other disadvantage is that the amount of tissue transferred is reduced compared to a 
formal LD flap. Most importantly is that the operation is technically difficult and demanding 
and the outcome is not always sure.  (18). 
o If the main vascular pedicle was damaged during a previous operation, the flap could 
be based on retrograde flow through its collateral branches to the serratus anterior muscle 
after checking their patency and flow (33). 
o Last but not least the flap could be modified to become a sensate flap and give the 
patient a fully sensory skin cover. This is achieved by anastomosing the lateral cutaneous 
branch of the seventh dorsal primary ramus to the lateral division of the anterior cutaneous 
branch of the fourth intercostal nerve. The seventh dorsal primary ramus supplies the skin 
overlying the LD. The fourth intercostal nerve is responsible for most of the sensation of the 
breast skin.  Both of these nerves have to be identified and preserved during the surgery. It 
was found that this would enable the transposed skin to regain its complete sensations in 
about six month to one year (34). 
Disadvantages of the LD Flap: 
o Dorsal seroma and dorsal dehiscence are the most common complications occurring at 
rates of 20% and 6% respectively. (35, 36).  Seroma developes owing to the extensive 
dissection that occurs with the resulting large potential space. It is commoner in obese 
patients and in those with axillary nodal disruption from previous surgeries. Dorsal 
dehiscence most likely results from the tension caused by sutures that are placed in order to 
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obtain primary closure of the back. There are a number of ways to reduce the incidence of 
dorsal seroma. Quilting the donor skin flaps to the underlying tissues using absorbable 
stitches reduces the potential space (37). Or use could be made of fibrin sealants and tissue 
glue in stubborn cases (38, 39). Primary prevention can also be achieved by using an 
ultrasonic dissection device which is superior to diathermy (40). 
o Dissatisfaction on the side of the patient resulting from the fact that the skin of the back 
has a different texture than that of the original breast and that the new skin is relatively numb 
since most of the perforating nerves were severed during the dissection . Unfortunately, this 
is the reality and the patient should have this explained to her and that this numbness 
improves over a period of time ranging from six month to two years. It is important also to 
note that not all sensations will return (41). The patient should be careful during that time, 
lest she gets herself injured without noticing. It has been reported that some patients gave 
themselves a burn to the reconstructed skin by using a hot water bottle during a cold night 
(42). 
o Rarely it has been reported that a patient’s scoliosis became worse postoperatively (43),  
and that another patient developed large bowel obstruction secondary to a lumbar hernia 
following an LD flap operation (44). 
o There was a case report of occurrence of a fluctuant mass in the lumbar area in a patient 
reconstructed with an LD flap and an implant. The mass turned out to be silicone leaking 
from a defective implant (45). 
o Another case report describes tumor implantation in the donor site after LD flap 
reconstruction of breast cancer (46). 
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o Lastly are complications common to all types of surgery that are anaesthesia related, 
drugs related, disease related, etc. 
Despite this seemingly frightening array of complications and shortcomings, the LD flap 
remains a dependable workhorse of the plastic surgeon. It yields reproducible results, is 
relatively easy to learn, and perform compared to other methods of reconstruction. Some 
authors claim that there is a degree of functional deficit following the procedure especially 
regarding moderate to severe activities (47).  Others report findings contrary to this showing 
that the majority of the patients who underwent the procedure are very satisfied and would 
recommend it for others or undergo it again if the need arises (48). Long-term outcome 
reports of the use of the LD flap depict positive results concluding that it is a reliable method 
of autologous reconstruction. They add that flap loss/necrosis is very low or absent and most 
late complications are usually due to the use of implants. This labels the complications 
implant related and not LD flap related (49). 
Other Common Methods of Autogenous Breast Reconstruction 
Another commonly used method of autogenous tissue reconstruction is a series of flaps 
based on the rectus abdominis muscle or its blood vessels (50). The muscle derives its blood 
supply from the superior and inferior epigastric vessels. It is innervated by the lowest six 
thoracic intercostal nerves which bring with them their intercostal vessels providing an extra 
source of blood supply. The muscle acts to flex the trunk and with the other abdominal 
muscles help contain and compress the abdominal viscera. It also functions as an accessory 
muscle of expiration (50). 
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The commonest flap based on this muscle is the TRAM flap. The procedure is done as 
part of an immediate mastectomy with reconstruction or on a later date. Basically its principle 
is to transfer a skin and fat island from the lower anterior abdominal wall to the chest on the 
contralateral muscle as a pedicled fasciomyocutaneous flap. A polyprolene mesh is placed in 
the place of the muscle. The abdominal wound is dealt with as an abdominoplaty with 
primary closure of the defect (4). 
An advantage of this flap is that usually sufficient amounts of tissue are transferred 
eliminating the need for an implant. Moreover the transferred tissue is the excess fat 
commonly found in the lower anterior abdominal wall giving the bonus of an 
abdominoplasty. The flap’s vascular pedicle is protected by the muscle all the time and is not 
disturbed by previous breast surgery. The muscle will inevitably atrophy because of the 
denervation during the mobilisation. This adds to the softness of the reconstructed breast and 
softens the bulge that appears postoperatively caused by the transposed muscle. The resulting 
scar is neatly hidden behind the patient’s cloth (4). 
The shortcomings of this procedure are as follows: a) loss of the nerves during the 
mobilisation will mean that the flap will be to a greater extent numb; b) there is an increased 
incidence of contour defects in the form of abdominal bulges and the risk of an incisional 
hernia is increased due to the loss of the muscle and so is the risk of infection of the mesh;   
d) the operation cannot be done in thin patients, in those with previously scarred abdominal 
skin, or in those who desire to have future pregnancies; e) trunk flexion may become weaker, 
e) the flap may suffer fat necrosis and sloughing of the skin because of interference with its 
blood supply (51).   
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Variants of this technique include the VRAM flap, the DIEP flap, the SIEA flap, and the 
free muscle sparing TRAM flap. The VRAM flap is the same as for the TRAM one except 
that the skin island is centred vertically entirely on the proposed muscle and can be used as an 
extended flap to utilise fat on both sides of the umbilicus (52). The DIEP flap is used as a free 
flap which is based on the inferior epigastric artery and the perforators that it sends to the skin 
overlying the muscle. It has the advantage of not sacrificing the muscle at all. It requires far 
more skill on the side of the surgeon. A setup for microsurgery is mandatory as is the 
preoperative marking of the suitable perforator(s) using of CT scanning and/or Doppler 
scanning (51, 53). 
 The SIEA flap is a free flap based on the superificial inferior epigastric artery of one or 
both sides. Harvest of the flap does not entail transgressing the rectus sheath thus practically 
eliminating the risk of herniae and bulges. No muscle is cut or removed rendering a mesh 
unnecessary. Its main shortcoming is that the artery may be absent or very small in a 
significant number of patients (54). 
The free muscle sparing TRAM flap uses the same fasciocutaneous island as the other 
flaps but is based on the superior epigastric artery as a free flap so as to spare the rectus 
abdominis muscle. Reports claim that its outcome is comparable to the DIEP flap (54). 
When comparing and contrasting the TRAM flap and the LD flap we can see the 
following: 
1. Both flaps are based on muscles and their vascular pedicles. 
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2. The LD flap depends on the integrity of the muscle itself and hence its bulk to 
ensure the transfer of adequate amounts of tissue, while the TRAM flap transfers 
primarily fat and skin and the muscle is just a carrier. 
The Safety of BCS and Autogenous Reconstruction  
A major debate regarding the use of autogenous tissue reconstruction is the oncological 
safety of the procedures. It is argued that they may delay the discovery and diagnosis of a 
local recurrence. Autogenous reconstruction is claimed to pose an increased risk of local 
recurrence because of the current trend of breast conserving surgery (55). These fears are 
heightened if the reconstruction was to be done as an immediate procedure. Because it is 
assumed that the patient will need a longer time to recover from extensive surgery before 
being ready for adjuvant therapy (56).  Studies have shown that there is no difference in the 
speed of the detection rate of any recurrences making autogenous tissue reconstruction 
overall a safe procedure whether done as an immediate or delayed procedure (57, 58). 
Furthermore studies have shown that local abnormalities or suspicious lesions could be 
picked up on follow up US or mammography scans. These abnormalities could be further 
analyzed with MRI to give a clear cut decision whether it is a local recurrence, oedema, or the 
flap itself. MRI is superior to mammography and ultrasound in this respect (59). 
This study sets out to shed some light on the use of the LD Flap in Khartoum, Sudan 
with its attendant risks and benefits.  
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Chapter Two: Patients and methods: 
 
This is a retrospective descriptive hospital based study.  
Inclusion criteria: 
All patients who had LD transfer reconstruction of the chest wall or breast- with or without 
implants- during the period from June 1998 to December 2006 in Khartoum state, Sudan. 
Exclusion criteria: 
Any patient who underwent an LD flap reconstruction for a benign breast disease and    those 
who had malignant breast disease but underwent a different type of reconstruction.  
Operative Technique: 
The anterior border of the muscle marking is carried out while the patient in sitting position 
before surgery. A piece of gauze is used to estimate the size of the skin paddle and the length 
of the pedicle needed by pivoting one end of the longitudinal strip of gauze in the axilla to 
simulate the length of the pedicle of the muscle while the other end is flung forwards to lie 
over the desired area of the breast and marking the margins of the wound on it. Then 
maintaining the same length and using the axillary pivot and the same gauze strip is flung this 
time backwards and the skin on the back overlying the muscle is marked using the marks on 
the gauze strip (4). The markings on the back of the patient are completed to form an ellipse 
which should be made to lie either horizontally or obliquely with one end anterosuperiorly 
and the other end posteroinferiorly putting in mind that when the muscle is rotated  forward 
the posteroinferior point will be the most medial while the other one will be the most lateral. 
The patient is anaesthetized and positioned in a lateral decubitus position with the arm 
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abducted to 90 degrees and flexed at the shoulder. It could either be held by an assistant or 
suspended from the anaesthetist drape frame. After the usual antiseptic protocol is done the 
skin is incised along the marked lines down to the muscle. The muscle is dissected free from 
its superficial and deep attachments all over except where it is attached to the skin 
paddle/island (4). The muscle is then detached from its distal origins and together with its 
skin island is passed through a subcutaneous tunnel to the anterior aspect of the chest. The 
tunnel is created at the time of surgery and it connects the dorsal wound with the thoracic 
one. Attention must be paid to the vascular pedicle of the gland which must not be kinked or 
become under tension at any time. When the muscle and paddle are in place the margins of 
the paddle are sutured to the margins of the breast wound (4). After ensuring that haemostasis 
is secured the wounds are closed tightly over suction drains. These were removed either when 
the output was less than 30 ml/ 24 hours or after ten days regarding of the output. The defect 
on the back is usually closed primarily without the need for a graft. The other breast may be 
reduced / lifted to match this one. The nerve supply to the muscle was not divided and care 
was taken to ensure that this does not happen by accident. 
Antibiotic prophylaxis in the form of second generation cepahalosporin was given at the 
induction of anasthaesia and continued for on average of five days postoperatively. 
The mean operating time was two and a half hours. The maximum amount of blood 
transfusion intra- and postoperatively was three units. All the patients received prophylactic 
anticoagulation in the form of high molecular weight heparin in a dose of 5000 units s.c. 
twice daily starting in the morning before surgery and continued till the patient was ambulant 
for an average period of 36 hours. 
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The period of follow up ranged from two to 48 months with a mean of 12 months in the 
breast cancer group and 36 months in the phyllodes tumor group. The outcome was assessed 
by the surgeon and the patient.  
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Chapter Three : Results:    
The total size of the study group was 54 patients all of whom were females fulfilling the 
inclusion criteria. Slightly more than half of the patients were cases of PT (Table 1). Three 
quarters of the PT patients had a recurrent disease (Plates 5-8) while the rest had a malignant 
lesion from the outset as proven by preoperative biopsy (Table 2, Plates 1 & 2 ). 
The ages of the patients in PT group ranged between 15 and 31 years with a mean of 24 
years. The size of the tumor in the PT group ranged from 5-15 cm with a mean of 6.5 cm.  
About half of the PT patients underwent subcutaneous mastectomy and LD miniflap . A third 
of the PT patients underwent subcutaneous mastectomy and LD myocutaneous flap 
reconstruction. The remainder, who were the patients with a primary malignant lesion, 
underwent wide local excision and LD miniflap reconstruction (Table 3). 
The free resection margin ranged between 5 and 10.6 cm with an average of 7.4 cm. The need 
for blood transfusion was between 0-2 units of blood and the average hospital stay was 5-7 
days. The mean follow up period was three years (minimum 6 months maximum 5 yrs), 
during which one patient (3%) had local recurrence. There was no flap necrosis noted, neither 
was there any donor site seroma, or infection. The donor site was closed primarily in all 
patients and wound dehiscence was not encountered in any patient. 
The patients in BC group were relatively older than the ones in the other group, their ages 
ranged between 35-69 years with an average age of 47 years. Almost all the patients in the 
BC group had an invasive ductal carcinoma (Table 4).  
Eighty three percent of the BC patients underwent the LD flap transfer as an interval 
procedure (Table 5). 
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The most common indication for an LD flap transfer in the BC group was radionecrosis        
( Plates 3 &4) accounting for more than 50%. Local recurrence and toilet mastectomy make 
up the rest of the cases (Table 6). 
Four patients (17%) had the LD flap transfer as an immediate procedure. In three of them it 
was used to reconstruct the breast mound while in the remaining 1 patient (4.17%) it was 
used for resurfacing the anterior chest wall defect. 
Presentation: most of the BC patients presented with an ulcer of varying size and depth 
(Table 7, Plates 9 & 10).  
The LD myocutaneous flap was used in two thirds of the BC patients (Table 8). One patient 
(4%) of the BC group underwent reconstruction with a TRAM flap which subsequently 
necrosed partially and was then reconstructed with an LD flap.  
Donor site infection was seen in one patient (4%). One patient (4%) had superficial flap 
infection that settled with antibiotics and dressing. Minor flap necrosis occurred in three 
patients (12.5%). There was no reported occurrence of donor site seroma formation of any 
major degree. One patient developed urinary tract infection (4%). One patient (4%) 
developed contractures in the recipient side which required release and split skin grafting. 
Two patients (8%) died in the early postoperative period from pulmonary embolism and one 
patient (4%) developed local recurrence. 
It is important to note that in the BC group the LD flap was predominantly used to resurface 
the anterior chest wall rather than to reconstruct the breast mound (although this were still 
possible if an expander and/or an implant were used) and therefore the success of the 
outcome mainly refers to the completeness of coverage of the chest wall defect. This was 
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regarded as excellent in eight patients (33%), good in 14 patients (58%), and fair in the 
remaining two patients (9%). 
This is in contradistinction to the PT group in whom the flap mainly served the purpose of 
breast shape restoration following the different glandectomy patterns and which gave well to 
excellent results in all of the thirty patients. 
 
 
 
Table 1: The number of patients in the two study groups. 
Type Number (%) 
Phyllodes tumor 30 (56%) 
Breast Cancer 24 (44%) 
Total 54 (100%) 
 
Table 2: The diagnoses of the patients in the PT group  
Diagnosis Number (%) 
Recurrent Phyllodes 23 (77%) 
Primary Malignant Phyll. 7 (23%) 
Total 30 (100%) 
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Table 3: Form of reconstruction in the PT group 
Type of Surgery Number (%) 
Subcutaneous mastectomy+ 
LD muscle flap only 
(recurrent disease) 
13 (43.3%) 
Subcutaneous Mastectomy+ 
LD Myocutaneous flap 
(recurrent disease) 
10 (33.3%) 
Wide Local Excision+ LD 
muscle flap (primary 
malignant disease) 
7 (23.4%) 
Total  30 (100%)  
 
Table 4: The histological diagnoses of the patients in the BC group. 
Diagnosis Number (%) 
Invasive Ductal Carcinoma 23 (96%) 
Invasive Lobular Carcinoma 1 (4%) 
Total  24 (100%) 
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Table 5: The Timing of the LD Flap procedure in the BC group 
Timing of The Procedure Number (%) 
Interval Reconstruction 20 (83%) 
Immediate Reconstruction 4 (17%) 
Total  24 (100%) 
 
Table 6: Indication of LD flap reconstruction in BC patients who underwent an interval procedure 
Indication for Reconstruction Number (%) 
Radionecrosis  11 (55%) 
Local Recurrence  6 (30%) 
Toilet Mastectomy 3 (15%) 
Total  20 (100%) 
 
 
Table 7: Type of Presentation of the BC group patients 
Presentation Number (%) 
Superficial Ulcer 11 (46%) 
Ulcer Reaching Muscle 9 (37.4%) 
Exposed Ribs And Lungs 2 (8.3%) 
Large Local Tumor (T3) 2 (8.3%) 
Total  24(100%) 
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Table 8: Type of LD Flap in BC patients 
Type of Flap Number (%) 
LD Myocutaneous Flap 16 (66.7%) 
LD muscle Flap Only 7 (29.2%) 
TRAM FLAP then LD FLAP 1 (4%) 
Total 24 (100%) 
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Picture 1&2: Malignant Phyllodes tumor before and after wide local excision and LD 
myocutaneous flap.( the median scar is not related to the procedure). 
  
Pictures 3&4: Radionecrosis following mastectomy and postoperative radiotherapy, 
before and after reconstruction with LD myocutaneous flap. 
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Pictures 5-8, Recurrent Phyllodes tumor at diagnosis, skin marking, immediately 
postoperatively, and two months postoperatively. 
 
  
Pictures 9 & 10, locally advanced (T4) breast cancer, before and after reconstruction 
with LD myocutaneous flap. 
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Discussion   
It has been estimated that a moderately busy general surgical unit -having one outpatient 
clinic weekly- sees one to two new cases each clinic. Sadly most of these patients already 
have advanced disease at the time of presentation. The likely explanations are (personal 
communication):  
o Absent or decreased awareness on the side of the patients,  
o Limited availability of trained medical staff in the vast peripheries of the 
country leading to a delay in presentation, diagnosis and subsequent refer to a 
higher medical centre 
o An overall shortage of availability of trained staff and facilities in the 
secondary and tertiary care centres leading to a further delay even when the 
patient arrives relatively early. 
o The high cost of investigations, drugs, and surgery since quite a considerable 
proportion of the population does not have health insurance and have to meet 
all of their costs independently (personal communication )  
In Sudan as mentioned above, a significant proportion of patients have advanced disease 
at the time of surgery (personal communication). It is not uncommon that many mastectomy 
wounds have dehisced because of the excessive undermining and tension done during 
attempted closure of a resulting large defect, or they were left open for weeks awaiting their 
closure by secondary intention. Skin grafts are only of a limited use because they will slough 
away if the breast was irradiated postoperatively and are not useful afterwards because the 
area will not be fit for grafting in the future. Sadly patients do not usually speak about their 
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concerns regarding their image after the mastectomy since this is usually unacceptable 
socially and may even be considered a taboo (personal communication). On the other hand 
this is not rectified by the surgeons because they do not know about the available options and 
that most of them are not trained to provide them.   
To our knowledge this is the first study exploring the use of tissue transfer in breast surgery 
in Khartoum, Sudan. The indication was mainly for interval rather than immediate 
reconstruction. The aim was predominantly to resurface the anterior chest wall for 
radionecrosis, local recurrence, or following toilet mastectomy. Whereas in the literature the 
LD flap is mainly used in immediate and delayed reconstruction of relatively smaller lesions 
with the concomitant use of implants (20).  The desired outcome in these instances was to 
excise the local pathological process adequately and to cover the resulting defect with 
vascularised tissue.  Split thickness skin grafts alone would not be suitable because the area 
lacked a graftable bed most of the time: irradiated tissues, exposed ribs after excision of local 
recurrence, or deep infected primary skin defects.  
In the first patients in the series the muscle was harvested without its overlying skin and a 
split thickness skin graft applied to the muscle in the recipient site. Later the flap the muscle 
was used with an overlying skin pedal. The surgical technique employed differs slightly from 
what is described in the literature (4). First the thoracodorsal nerve is not transsected because 
this will cause the muscle to atrophy and decrease the bulk and eventually the vascularity of 
the flap. Second, hypotensive anaesthesia was not used because trained staff and appropriate 
setup were not available. The donor defect is closed primarily with two layers of interrupted 
stitches, the first being with absorbable polyamide sutures to the dermis and the next with 
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monofilament nonabsorbable sutures to the cuticle. Drains were routinely used in all cases: 
two drains for the donor site and one for the chest wound. These three factors plus the fact 
that the patients are mobilised from the second postoperative day all may have contributed to 
the prevention of seroma formation. The tension created in the wound during the attempt at 
primary closure is believed to be a counter measure against seroma formation. This happens 
because the maximum width of skin pedals is used to allow closure of the recipient site. This 
in turn creates large donor site defects which inevitably increase the tension of the wound 
during closure.  
Likewise Flap necrosis, total or partial, did not pose a problem. This may be explained by the 
fact that an experienced surgeon performed all these transfers. All the patients were very 
satisfied with the outcome, although in most of the patients in the BC group it did not result 
in the reconstruction of a breast. But remember that the majority of these patients presented 
with an ulcerating lesion for some time and they were physically, emotionally, and 
psychologically exhausted from the never ending visits to the health center for dressing and 
the futile use of topical applications and systemic medications that were claimed to bring cure 
and heal the wound. So the mere idea of being wound free and out of that ordeal was 
extremely rewarding for those patients and allowed them to move on with their lives after 
being halted in that stage for quite some time. And now they have a healthy skin cover that 
could be utilised for future reconstruction if desired by the patient. 
In the PT group, the story is different. Most were young ladies who are in the beginning of 
their childbearing age and who are yet not married or got so recently. In the literature the 
treatment for malignant phylloides tumor is wide local excision for small lesions and 
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modified radical mastectomy for the large ones without axillary clearance because lymphatic 
spread is not common with this type of tumors (60). Other studies recommend wide local 
excision with negative margins be confirmed at histopathology (61). Negative resection 
margins go well with long term disease free survival in malignant cases (62).  The procedure 
that was done mostly in these patients was a subcutaneous mastectomy or a nipple sparing 
mastectomy with immediate reconstruction. There is much debate in the literature as to the 
oncological safety of this procedure and its outcome. It is feared that breast conserving 
surgery and immediate reconstruction may not remove all the disease or may leave behind 
unforeseen disease and will delay the delivery of adjuvant therapy in the form of chemo- 
and/or radiotherapy. A number of studies have documented that breast conserving surgery 
and immediate reconstruction are oncologically safe for early breast tumors (63). The same 
was also found for high risk breast tumors and locally advanced tumors (64). These studies 
show that BCS greatly reduces the psychological trauma associated with breast loss including 
diminished feelings of femininity, decreased libido, social behavior, sense of mutilation and 
depression. Another study showed that nipple sparing mastectomy preserves the breast 
envelope which makes reconstruction much easier and at the same time does not increase the 
risk of local recurrence particularly from the nipple if it was not within the immediate vicinity 
of or involved by tumor (65). All these studies support the safety of the procedure done. Add 
to that the fact that local recurrence in phyllodes tumor is inversely related to the size of the 
negative margins and by performing a subcutaneous glandectomy practically all the breast 
tissue around the tumor was removed and this was proven by the average negative margin of 
7.5cm around the lesion. The main drawback of breast conserving surgery and immediate 
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reconstruction is that if the breast will require postoperative radiotherapy. This will 
negatively affect the autologous reconstruction specially if it relies on fat for its bulk as is the 
case in the TRAM flap and its variants and that any such reconstruction is best delayed to 
after the radiotherapy is over (66). However, this was not a problem here since none of these 
patients was judged to need postoperative radiotherapy. The relative low risk of the procedure 
is exemplified by the finding that there was only one local recurrence out of the 32 patients 
with phyllodes tumor suffered from local recurrence after a follow up period of three years. 
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Conclusions: 
 
1. LD flap is reliable, versatile, and simple approach in breast reconstruction in small 
breasts and in achieving symmetry in breast conserving mastectomy and following 
subcutaneous mastectomy in PT and some cases of BC.  
 
2. The role of  LD flap in  resurfacing  anterior chest wall defects resulting from 
radionecrosis or local recurrence in breast cancer is evident 
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Recommendations 
 
1. The concept of breast reconstruction should be publicised among doctors and patients 
so as to increase the awareness of both to the fact that there is always an answer to 
problems relating to primary or secondary chest defects. 
 
2. This procedure should be taught to general surgeons who deal with breast cancer as a 
routine to enable them to handle difficult cases that require a flap procedure so as to 
reduce the patients’ misery and need to be referred to another center and the possible 
long waiting time. 
 
 
3. Increase the awareness among surgeons that the correct treatment for phyllodes tumor 
of the breast is resection with a wide margin of safety, this meaning wide local 
excision, quadrantectomy, or subcutaneous mastectomy. 
 
4. Multidiciplinary team approach in breast cancer management reduces the number of 
operations  
 
5. More studies should be done in the future to assess the long term outcome of the 
different reconstructive procedures in Sudanese patients and compare them to each 
other. 
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Appendix: Patient Data Sheet 
 
 
  The Data Collection Form: 
• Name:                                                            Age:              Residence:                                   
• Diagnosis: 
• Histology: 
• Radiotherapy:  preoperative           postoperative                    Date: 
• Chemotherapy: preoperative          postoperative                     Date: 
• Presentation:  
Skin ulcer        ulcer including muscle       exposed ribs           exposed lung          
• Mastectomy:   right                      left   
• Reconstruction: 
• LD myocutaneous flap        LD mini flap           LD muscle flap+ skin graft 
Other  
• Complications:_________________________________________________________ 
_______________________________________________________________________ 
• Hospital Stay:________________________________________________________ 
• Blood Transfusion:           units. 
• Follow up dates and findings: 
 
